Introduction
The manufacturing process for Shirasu Porous Glass (SPG) in droplet detachment from the pores [8] . The transmembrane 48 pressure should be kept lower than five times the capillary pres-49 sure to prevent the transition from dripping to a continuous jet 50 regime [8] . 51 In order to gain deep insight into droplet formation behaviour 52 in membrane emulsification, the process can be observed in real 53 time using microscope attached to a CCD camera. This is a stan- 
74
The main advantage of using SPG membrane in liquid and 75 gas dispersion processes is that it contains highly uniform pores.
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It can be fabricated with the mean pore size over a wide range 77 between 50 nm and 20 m and the membrane surface can easily 78 be rendered hydrophobic, if needed [33] . The microstructure 79 of SPG membrane has been determined by scanning elec-80 tron microscopy, transmission electron microscopy and mercury 81 porosimetry [33, 34] . In this work, the internal structure of SPG 82 membrane has been investigated for the first time using X-ray 83 microtomography (XMT), which allows reconstructions of the 84 3D internal structure of objects non-destructively without any 85 prior preparation (cutting, coating or vacuum treatment). The 86 aim of using XMT in this work has been to estimate the unifor- The number weighted mean droplet diameter d n at specified 136 operating conditions was calculated using the equation:
where d i is the mean droplet diameter at the ith active pore, ν i 139 the mean frequency of droplet generation at the ith active pore, 140 t i the mean time interval between two consecutive droplets at 141 the ith active pore, and n is the number of active pores observed 142 (n ≥ 10). The total number of active pores was estimated from 143 the equation:
where Q d is the dispersed phase flow rate through the mem-146 brane. The total number of pores on the membrane surface was 147 calculated from the equation [33] :
where A m is the effective membrane area, ε the membrane poros-150 ity, d p the mean pore size, and ξ is the mean pore tortuosity. For 151 SPG membrane, ε was found to vary between 0.5 and 0.6 and 152 ξ = 1.28 [33] . From Eqs.
(2) and (3), the proportion of active 153 pores is given by: is smaller than (3π/2) 1/3 (=1.68), which means that normally 308 this mechanism does not occur in the direct membrane emulsifi-309 cation, in which the radius of the final droplets to the pore radius 310 is higher than 2 and often higher than 3.
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Large droplets shown in Fig. 9(e) 
